Abstract -The Eight-Scale parameter adjustment is a nature extending of Adaptive Inverse Hyperbolic Tangent (8SAIHT) algorithm. It has long been known that the Human Vision System (HVS) heavily depends on detail and edge in the understanding and perception of scenes. Our main goal is to produce a contrast enhancement technique to recover an image from a blurred and darkness, also improve visual quality at the same time. Eight-scale coefficients adjustments can provide a further local refinement in detail under the Adaptive Inverse Hyperbolic Tangent (AIHT) algorithm. The proposed 8SAIHT method is using the sub-band to calculate the local mean and local variance before the AIHT algorithm is performed. We also show that this approach is convenient and effective to do the enhancement process for a various types of images. The 8SAIHT is also capable of enhancing the local contrast of the original image adaptively while extruding more on the details of objects simultaneously.
I. INTRODUCTION
Local contrast stretching is an enhancement method performed on an image for locally adjusting each picture element value to improve the visualization of structures in both darkest and lightest portions of the image at the same time. Local contrast stretching is performed by sliding windows across the image and adjusting the centres element [1] .
Global contrast stretching is simple and fast, but its contrast-enhancement power is relatively low. Local contrast stretching, on the other hand, can enhance overall contrast more effectively, but the complexity of computation required is very high due to its fully overlapped sub-blocks [2] . Global contrast stretching method is simple and powerful, but it cannot adapt to local brightness features of the input image because it uses only global information over the whole image. This fact limits the contrast-stretching ratio in some parts of the image, and causes significant contrast losses in the background and other small regions.
To overcome this limitation, we has been developed an 8SAIHT method. Our technique consists of two steps subscale step and contrast enhancement step. We applied subscale step to the image to sub-band processing. In contrast enhancement step was applied to the Adaptive Inverse Hyperbolic Tangent algorithm to contrast enhancement (AIHT) and bring out hidden details. The new value of remapped pixel based on an AIHT map function. The test results indicate that the proposed method could provide better contrast image than the conventional enhancement methods in terms of visual looks and image details.
II. ADAPTIVE INVERSE HYPERBOLIC TANGENT ALGORITHM
This AIHT form fits data obtained from measuring the electrical response of photo-receptors to flashes of light in various species [3] . It has also provided a good fit to other electro-physiological and psychophysical measurements of human visual function [4] - [6] . The inverse hyperbolic tangent of a value x is the value y for which the hyperbolic tangent of y is x. The inverse hyperbolic tangent function is only defined in the open range (-1, +1). This corresponds to the output range of the hyperbolic tangent function. Where bias(x) represents the Bias Power Function and gain(x) represents the Gain Function described in the following paragraphs.
The AIHT algorithm in which the dark and bright regions are under-and over-saturated, respectively. That is, the enhancements in the dark and bright regions are not enough. In order to improve of the above problem and avoid the expensive time for traditional contrast enhancement algorithms, which search optimal gray transform parameters in the whole gray transform parameters space, a new criterion is proposed with sub-band processing. The underlying assumption of our algorithm is that a sub-band can be best segmented if it is locally enhanced at a scale that corresponds to the image feature. Gray transform parameters space is respectively determined by different contrast types, which shrinks gray transform parameter space greatly. Nonlinear transform parameters are based on multi-scales bias and gain parameters algorithm so as to obtain optimal gray transform parameters [7] - [11] .
III. EIGHT-SCALE PARAMETER ADJUSTMENT OF ADAPTIVE INVERSE HYPERBOLIC TANGENT ALGORITHM
The two-scale method is used to enlarge the lower and higher luminance levels. It can be used to automatically adjust the local gain in the low and high-luminance images and make the local details become visible. However, the two-scale method ignores medium part of luminance hence a potential problem is raised. To solve this problem we have to provide a transformation function that can also retain linear characteristic for medium part of luminance. For most adaptive enhance any part of the luminance range, it can be expanded to four and eight scale models [12] [13]. This transformation function has adaptive enhance rate for the any part of the luminance range and hence additionally details in the low, medium and high-luminance regions. The enhanced output image Enhance_8SAIHT resulting from the eight-scale approach for processing input image x, is described by:
Where k is the number of sub-band used, k x is sub-band image of input image.
The eight-scale is used for the effect of enhance for the sub-band luminance levels. It will automatically adjust the local gain and bias in the sub-band luminance images and enable details and become visible. This transformation function has high compression for the upper part of the luminance range and will additionally compress details in the sub-band luminance regions.
IV. IMPLEMENTATION AND EXPERIMENTAL RESULTS
We demonstrate the effectiveness of these methods (2SAIHT, 4SAIHT and 8SAIHT) with experimental results, where we illustrate how this algorithm works and quantitatively measure the improvement in the quality of segmentation. We also compared it with above mentioned methods. To do a fair comparison, we modified all methods so that they only enhance row-wise. Images with different types of histogram distributions were tested for experiments. These include some daily life images that may arise in contrast to the poor image and demonstrate the enhanced results. The comparative analysis between the proposed MSAIHT methods and currently frequently used methods has showed the effectiveness of these methods. The MSAIHT technique can keep the sharpness of defects' edges and local detail well. Therefore, AIHT and MSAIHT can greatly enhance poor image and they will be helpful for defect recognition.
For comparison of the relative computation time, we measure relative computation times with respect to various scale of MSAIHT (include 2SAIHT, 4SAIHT and 8SAIHT) method. 
V. CONCLUSION
Our previous study showed that using an AIHT based image contrast enhancement methods has two drawbacks. First, it lacks of a mechanism to adjust the degree of enhancement, using the AIHT based image contrast enhancement approach cannot retain the detail brightness distribution of the original image therefore lead to distortion. Second, this algorithm can only be done on the image of the global contrast enhancement and cannot achieve a local contrast enhanced, and unable to meet the Human Visual System mapping curve, and to produce non-smooth or distorted images phenomenon.
We propose a new effective multi-scales image enhancement approach based on the adaptive inverse hyperbolic tangent algorithm as a contrast function to map from the original image into a transformed image. This algorithm is a simple pixel-wise "AIHT" correction of the input data, by introducing a sub-band processing concept to overcome the wide dynamic range usually required for contrast enhancement, an automatic image based strength correction, bias and gain of sub-band parameters to avoid contrast and color saturation loss which are common drawbacks of contrast enhancement methods. This algorithm can improve the displayed quality of contrast in the scenes and offers the efficiency of fast computation. This approach has two major features: (1) a sub-processing method to achieve the local contrast enhancement; (2) an extreme case images processing method that is capable of enhancing and retaining the details of original image. An enhanced image could have a great contribution for further image analysis.
Experimental results show that it is possible to maintain a large portion, if not all, of the perceived contrast of lightness while enhancing the image contrast significantly. The form of these curves used for enhancement was determined based on a simple series of interpolations from a set of optimized reference curves. The proposed algorithm can provide the user correctly identify the target as well as dynamically adjust the parameter by using the multi-scale method. Experimental results also show that the new algorithm can adaptively enhance image contrast and produces better visual quality than AIHT, histogram equalization and contrast limited adaptive histogram equalization. In addition, it can also be implemented in real time in various monitor systems. For overexposed and underexposed images the proposed algorithm also shows great benefit in improving contrast enhancement with no effects resulting from environments. It is our belief that these functions will play a crucial role in developing a more universal approach to color gamut mapping. 
